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SCENE ON PROJECT NO. 436-—HARNETT COUNTY—RALEIGH-FAYETTEVILLE ROAD 


Gero. E. Hoppe, Pres. GrauaM B. Bricut, V.-P. & Sates Mer. 


‘TRACTOR & MACHINERY SALES Co. 


DISTRIBUTORS 


RICHMOND, VIRGINIA 
We Offer You the Following Lines: 


HOLT ‘GBSERPIAR' TRACTORS 


LAKEWOCD ENGINEERING CO. 





LAKEWOOD MIXERS LAKEWOOD-MILWAUKEE PAVERS 
LAKEWOOD-MILWAUKEE MIXERS GROUT MIXERS 
LAKEWOOD-UNIVERSAL MIXERS ROAD FINISHERS AND TAMPERS 
MORTAR MIXERS CONCRETE ROAD PLANTS 
CONCRETE PLACING PLANTS, TOWERS, PORTABLE TRACK AND TURNTABLES 
HOPPERS, BUCKETS, CHUTES, BIN V-DUMP CARS 
GATES, ETC. GASOLINE LOCOMOTIVES 
CONCRETE CARS AND BUGGIES CLAMSHELL BUCKETS 
STEEL ROAD FORMS BATCHBOXES AND CARS 


INDUSTRIAL CARS AND TRACK 


AUSTIN WESTERN ROAD MACHINERY CO. 











MOTOR ROLLERS ROAD DRAGS 

STEAM ROLLERS WHEELED SCRAPERS 

JAW CRUSHERS DRAG SCRAPERS 

SCREENING PLANTS ROAD PLOWS 

TRACTOR GRADERS OIL DISTRIBUTORS 

MAINTENANCE GRADERS MOTOR PICK-UP SWEEPERS 

SCARIFIERS STREET SWEEPERS 

ELEVATING GRADERS AND DITCHERS STREET SPRINKLERS 

PAWLING & HARNISCHFEGER CO. 

GAS SHOVELS SKIMMER SCOOPS DERRICKS 
DRAGLINES CRANES BACK FILLERS 


TRENCHING MACHINES 


The GEO. HAISS MANUFACTURING CO. 


WAGON LOADERS CONVEYORS 


BAKER MANUF ACTURING CO. 


BAKER -MANEY WHEELERS 





WE ALSO OFFER A FULL LINE OF SLOW SPEED TRAILERS FOR ALL PURPOSES; IN 
FACT, ANYTHING IT TAKES TO BUILD OR MAINTAIN A STREET OR ROAD. 
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‘What North Carolina zs Doing”’ 


By FRANK PAGE, Chairman, North Carolina State Highway Commission, Raleigh, N. C. 


wy Virginia Good Roads Association,—Your Pro- 
gram Committee, in giving me the subject, ‘‘ What North 
Carolina Is Doing,’’ without putting a limitation on the 
time I should speak, has probably put you in for a week’s 
talk. / 


(ls CHAIRMAN, Ladies and Gentlemen of the 


has been by evolution. I will relate our experience by be- 
sinning with the 1915 Legislature step by step. Prob- 
ably some of you Virginians will recognize the place that 
we passed you going up. In 1915 the first legislation rel- 
ative to the North Carolina highway system was enacted. 
There was a bill enacted into law that contributed the 


It has been stated in the 
past that North Carolina 
was a ‘‘valley of humility,”’ 
located between two moun- 
tains of conceit. I said in 
the ‘‘past.’? Today North 
Carolinians look any man 
- in any State square in the 
eye, and with a great deal 
of pride say, ‘‘I am from 
North Carolina,’’ with spe- 
cial emphasis on ‘‘North.’’ 

I came here today to tell 
you something of the achieve- 
ments, and something of the 
failures that we have made 
in our North Carolina road 
program, so that you, by 
knowing our achievements 
and failures, may be better 
able to work out a road sys- 
tem satisfactory to your 
State. I will promise you, 
however, that this speech of 
mine will have no similarity 


NORTH CAROLINA 


As soon as you get to No’th Ca’lina 

The roads and the towns get newah and finah, 
The people walk with a brisker step, 

And even your motor has more pep. 

The hookworm’s banished, the country has 

A lot more energy, pep and jazz, 

The livest Northerner couldn’t design a 
Livelier State than No’th Ca’lina. 


The farms look fatter, the hamlets ain’t 
Quite ignorant of the sight of paint, 
They’re building roads, and they are not content 


With sand and clay, but they use cement. 

And the schools look good, and the mills are busy 
And each inhabitant owns a Lizzie, 

Or a big twin six or something finah, 

As soon as you get to No’th Ca’lina! 


This State’s not dreaming of days gone by, 
There’s a modern glint in each mortal’s eye, 

And the village belles and village beaux 

Are as smartly dressed as the crowd which flows 
On Gotham’s streets. You must give ’em credit, 
These folks are fully awake, you said it! 

You meet the “boostah”s; you lose the “whinah.” 
As soon as you get to No’th Ca’lina! 


—BERTON BRALBEY. 





sum of $10,000.00, and ap- 
pointed a State Highway 
Commission of three men 
with Governor and State 
Geologist as ex officio mem- 
bers, and appointed an engi- 
neer. In the caption of the 
bill it was provided that this 
engineer and his associates 
‘should develop, build and 
maintain a State highway 
system adequate to the 
State’s needs.’’ At the end 
of that period the $10,000.00 
had been spent, and so far 
as I know there had been no 
other visible results. In 1917 
the Legislature continued 
the $10,000.00 appropria- 
tion, but also added the 
work of certain State con- 
victs, and with the aid of 
this convict force and this 
magnificent sum. of money 
this Commission was able to 
start a State system. 


People Demanded State System. 


to a cat’s tail—that is, not ‘‘fur’’ to the end. Also I 
want to state to you that I have no pride in this speech 
as a literary production, and if any one at any stage 
of my talk desires to ask any questions I shall be very 
glad to answer them as best I can. 


Start of Road Progress. 


I think it is best to begin at the start of our road prog- 
ress. All civic developments come either by evolution 
or revolution. In Norfh Carolina our road development 


Prior to 1919 the Good Roads Association of North 
Carolina, by hard and vigorous work, made our people 
have a State conscience. That is, they made the folks of 
North Carolina realize that the State of North Carolina 
owed something to its citizenship. This Good Roads As- 
sociation from 1917 to 1919 worked continuously in creat- 
ing a public sentiment in the State that demanded that 
the State have a system of highways built, owned and 
maintained by State funds. 
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In 1919 the law was changed so that the Governor ap- 
pointed a new Highway Commission of four men, and the 
law provided that 30 per cent of the automobile license 
fees should be used by the State as a construction fund, 
the other 70 per cent of the automobile license fees going 
back to the counties for assistance in their road work. 
Under this law the State Highway Commission was able 
by the aid of certain counties and the use of 80 per 
cent of the automobile fees, together with the funds re- 
ceived from the Federal government, to build a limited 
amount of roads. These roads, however, were scattered 
throughout the State, and did not make a continuous 
highway. 

Demanded System Be Built. 

In 1921 there was a determined effort by North Caro- 
linians to impress the Legislature that we must build a 
State system of roads, not by piecemeal, or a little piece 
here and a little piece there, but a continuous State sys- 
- tem, and that it was the State’s obligation to build roads 
in the poorer counties which were not able to meet the re- 
quirements of putting up 50 per cent of the cost of the 
road so they could get Federal aid money. At this time 
the Good Roads Association of North Carolina inaugu- 
rated a campaign and went before the Legislature and 
the people, demanding that we have a real road system. 
They demanded that we have ample money to build a 
State system of highways, not a small section each year, 
but a State system that would be serviceable to this gen- 
eration. When the pending bill was voted upon by the 
Legislature the Good Roads Association started fires 
back home, and hundreds and thousands of letters and 
telegrams poured in to the Senators and Representatives 
at Raleigh demanding that they vote for the pending bill. 
The Legislature passed a law providing the issuing of 
$50,000,000.00 in bonds to build a State highway system. 


No Tax on Real Estate. 


We were enabled to build this by capitalization of our 
automobile fees and a tax of one cent per gallon on the gas 
sold. We did not tax real estate, and not a single, sol- 
itary dollar is collected from any man in North Carolina 
as a tax on property for State road purposes, nor is any 
man in North Carolina who does not own a motor vehicle 
going to pay a single, solitary dollar on the cost of our 
State improved road system. 


Expended $20,000,000.00 in 22 Months. 


Under the 1921 road law we were able to produce some 
results. During the past year and ten months the State 
Highway Commission has been able to spend about 
$20,000,000.00 in road construction. We economically 
spent $20,000,000.00, and we wish to impress upon you 
the importance of having a real organization in under- 
taking this work. I understand that the Virginia High- 
way Commission has a splendid organization, and are 
ready to produce results for your State. They, however, 
have not ample funds to economically build a State road 
system. There are three things necessary in the build- 


ing of roads: First, time; second, work; third, money. 
As I understand it, you have ample time, und Mr. Shir- 
ley is ready to do the work, but you do not have, the 
money. 
Built 1,370 Miles in 18 Months 

In the spring of 1921 the North Carolina Highway 
Commission started its organization in the building of 
our road system under the bond issue. At the end of 
1922—-say a year and six or seven months—we have 
constructed from the proceeds of this $50,000,000.00 
bond issue 1,370 miles of improved roads. Four hun- 
dred and forty-three miles of this was pavement and 930 
miles of other types. We had, however, under construc- 
tion on the last day of December, 1922, projects amount- 
ing to $36,400,000.00, and, to show you the progress that 
we are making, our contractors’ estimates for the month 
of November was $2,200,000.00, and in December; on ac- 
count of weather conditions, it was materially reduced, 
but still we paid out to the contractors $1,200,000. 


Attracts Contractors From Other States. 

At the beginning of 1922 the State Highway Com- 
mission, realizing the unusual conditions then pre- 
vailing in the labor and material market, and the 
incessant demands for roads in the State, and fur- 
ther realizing that it was an economic proposition to 
build roads faster than we at that time contemplated, 
determined that we would let to contract in 1922 1,000 
miles of roads. This large program enabled us to induce 
contractors to come in from at least one dozen different 
States, and by awarding contracts, not in one, two or 
three-mile sections, but in eighteen, twenty and thirty- 
mile sections, we were able to induce the largest and 
best contractors in the Union to come to our State. 
Some of these men today on a single project have one. 
quarter of a million dollars’ worth of equipment. These 
contractors came to us from Illinois, Pennsylvania, 
Missouri, Texas, Louisiana, Tennessee and Virginia, and 
I say to you that each of these States sustained a dis- 
tinetive loss when a good road contractor moved out of 
their State. 

Roads Best Investment. 
Today we are building roads at the rate of fifty miles 


of pavement and seventy-five miles of other type of. 


roads per month. You say it costs money. You say 
that we are spending large sums of money. Yes, we are 
spending large sums of money, but in my opinion it is 
the best investment that any State in the Union can 
make. The very fact that we had large sums of money 
to spend enabled us to secure contracts at a much more 
advantageous figure than if we had been forced to let 
these projects in very short pieces. 
Bond Plan Saves $5,000,000. 

We are confident that we had a saving in the contracts 
let in 1922 by the method above described of at least 
$5,000,000.00 over what the roads would have eost if 


-we had been forced to continue this road-building pro- 


(Continued on page 10) 
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Reasonable Interpretation of State 
Highway Specitications 


C. N. Conner, Asssistant Hngineer, N. C. State Highway Commission 


N order to secure a reasonable and rational inter- 
BL tian of specifications the contract must be 
clear and definite, the engineers and contractors must 
be unprejudiced, intelligent and fair-minded; while the 
Highway Commission, itself, must have confidence in 
-its engineers, and demand the respect of its contractors. 


The commission should take care of policies and agree- 
ments, the engineer with design and supervision of 
survey and construction ; the contractor should take care 
of the actual construction as called for in his contract. 


All of this sounds very easy, but when the personal 
equation enters in, trouble may or may not result. 


Selfish, personal and opinionated decisions are usually 
disastrous. Any point in question should always be 
decided on its own merits with the ‘‘self’’ entirely 
eliminated. 


There is often an honest difference of opinion, but if 
possible the specification should have but one interpre- 
tation. A thorough knowledge of the work itself on 
the part of the engineer and contractor will avoid many 
misunderstandings. 


The old so-called ‘‘blanket clause’’ is becoming less 
and less popular; it means nothing or anything and is 
therefore worse than useless. 


Contractors sometimes have said, when they sign a 
contract, that they are signing away everything but 
their wife and children; what can we engineers as inter- 
preters of specifications say to this? 


To the engineers’ discredit, it can be said that con- 
tractors have been broken by unfair and unintelligent 
decisions. 


Such things as this result in the contractor bidding 
on inspection and engineering instead of on the perform- 
ance of the work itself, a condition which must and can 
be avoided by maintaining an organized engineering 
force which has definite specification, unselfish motives, 
and an average degree of intelligence. 


It is a mistake for engineers, in North Carolina, for 
example, to copy verbatim, the specifications of another 
State or even the specifications of the Bureau of Public 
Roads. Conditions are not the same in all parts of the 
country; frost action is a serious consideration in some 
of the Northern States but is of minor importance in 
others. A gravel road specification which can easily be 
met in Maine or Wisconsin will not fit the conditions 
at all in Western North Carolina, where we must use 
the local material even though it be inferior to Maine 
and Wisconsin ‘gravel. 


Suppose, for éxample, a contract was let for a gravel 
surfacing, the engineer had copied a very drastic speci- 


fication as to quality and grading of the material but 
had not investigated the local material, or at least, had 
not realized that it could not pass his specification; the 
contractor finishes his grading and starts using the local 
gravel for surfacing; the inspector finds that the gravel 
does not meet the requirements and that none can be 
found locally which does. What then? Who is to blame? 

If the contractor is obliged to ship in material he will 
‘“go broke.’’ 

It is plainly necessary to make a reasonable interpreta- 
tion of the specifications or to draw up a subsequent 
agreement permitting the use-of the local material. 

It is not difficult to draw up a specification for abso- 
lutely the best construction, but it does require consid- 
erable forethought to adopt the specification to local 
conditions, especially when good materials are scarce, 
local conditions vary by a wide margin, and economy 
must be exercised. 

For these reasons North Carolina is building practi- 
cally every type of road and is adopting that type which 
will best utilize local materials, serve traffic conditions, 
and maintain healthy competition in bidding. 

On nearly every job of any magnitude the contractor 
raises the question as to whether or not he should per- 
form a certain piece of work. To settle this the engineer 
must be familiar with his specifications (whether they 
be good or bad). The work, however, must be done. 
If it is within the specifications it should be paid for 
at the contract unit price; if not, a price should be 
agreed upon or the work paid for on a cost plus basis. 

The practice of paying for extra work by increasing 
the quantities on some other item, such as throwing it 
into excavation or borrow, is not good business and 
should be avoided. 

The phrase ‘‘ with written permission of the Engineer”’ 
is Important to the engineer, as well as the contractor; 
it is nothing more or less than good business practice. 
It puts in writing the authority for doing work in a 
manner which may be different from that called for in 
the specifications. 

Some contractors have performed work which they 
honestly felt was outside the specifications in order to 
avoid disputes with their engineers; this is not right. 
There is really no good reason why the contractor or 
his representative and the engineer or his representative 
cannot get together and discuss, peaceably, any point on 
the work. It is done in every other line of business; 
why not in ours? . 

The engineer or inspector who attempts to threaten or 
penalize a contractor by taking unfair advantage of his 
position, is in serious danger of losing his job. Unfair 


(Continued on page il) 
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Editorzal 
Our cover picture this month shows a section of State 
Project No. 436, Harnett County, a section of the Ra- 
leigh-Fayetteville Highway, and also shows how guard 


rails are being placed on dangerous curves and fills for 


the protection of the travelling public. 


Northern tourists who have been wintering in Florida 
have begun migrating homeward and a large number 
inquire at the offices of the Commission for road infor- 
mation. These are almost unanimous in their praise of 
North Carolina roads. While not meaning to be boast- 


ful at all we are proud of our maintenance organization 


and of the condition in which our roads are kept. 


The second letting of the year will be held on April 
3rd when bids will be opened on projects totalling 
approximately 180 miles. Judging from the number 
of requests for proposals, bidding will be close for the 


work. A serious shortage of cement will doubless pre- 


vent further letting of hard-surface work for some time. 


Salient features of the 1923 specifications, under which 
future work will be let, are reviewed briefly on pages 
11 and 18 in the article by Assistant Engineer C. N. 


Conner. 


The attention of contractors and others receiving no- 
tices of the letting on April 3rd is called to the sheet 
attached to these notices. A revision of the mailing 
list will be made shortly and future notices sent only 


to those returning the above sheets. ~ 


On account of shortage of material, it was impossible 
to publish the District Notes as planned. It is hoped 
that sufficient news will be received to warrant the pub- 


lication of the department in the April issue. 
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Contracts to be Let April 3rd. 


HE second large letting of 1923 will be held on 
April 38rd when bids will be opened on twenty-five 
projects totaling 179.02 miles of road. Of this mileage 
114.85 miles will be immediately hard surfaced, while 
64.17 miles will be graded and in some eases surfaced 
with topsoil, sand-clay or gravel. The work to be let 
is as follows: 

First District 

Project No. 115, Chowan-Perquimans counties, con- 
sists of 11.83 miles of road on route No. 342 between 
Edenton and Hertford. Bids are asked on the stand- 
ard types of paving. 

Project No. 146, Hertford-Bertie counties, consists 
of 6.42 miles of road between the Northampton County 
line and Aulander, on route No. 305. Bids are asked 
on topsoil, sand-clay and gravel surfacing. 

Project No. 151-B, Hyde County, consists of 4.39 
miles of paving between Swan Quarter and Rose Bay. 

Plans may be seen at the office of District Engineer 
at Tarboro, N. C. 


Second District - 

Project No. 218, Craven County, consists of grading, 
draining and hard-surfacing 10.43 miles of State high- 
way between Fort Barnwell and Jasper, on route No. 
10. Bids are asked on standard types of paving. 

Project No. 293, Wilson County, is located between 
the town of Wilson and the Greene County line, a 
distance of 9.00 miles, on route No. 91. Bids are asked 
for grading, draining and paving on this project. 

Plans may be seen at the office of District Engineer 
at Kinston, N. C. 

Third District 

Project No. 329, Columbus County, consists of paving 
12.89 miles on route No. 20 between Bolton and Wil- 
mington. Grading on this work was done on a previous 
contract. 

Project No. 392, Robeson County, consists of grading, 
draining and surfacing 1.06 miles on route No. 211, 
from the Bladen County line towards Bellamy. Bids 
are asked on topsoil, sand-clay or gravel surfacing. 

Plans may be seen at the office of District Engineer 
at Wilmington, N. C. 


_ Fourth District 

Project No. 408, Durham County, consists of 0.47 
miles of paving on the outskirts of the City of Durham. 

Project No. 487, Harnett County, consists of 10.74 
miles of State highway between Lillington and Duke, 
on route No. 60. Bids are asked on grading, draining, 
and topsoil, sand-clay or gravel surfacing. 

Project No. 457-A, Orange County, consists of 7.45 
miles of graded road from Hillsboro to the Durham 
County line, on route No. 10. 

Project No. 485-A, Wake County, consists of 7.81 
miles on route No. 50 between Neuse and the Franklin 


County line. For the present bids are asked only on 


grading and structures. 


Plans may be seen at the office of District Engineer 
in Durham, N. C. 


Fifth District 


Project No. 570, Moore County, consists of 22.10 
miles of highway between the Montgomery County line 
and Aberdeen, on route No. 70. Bids are asked on 
grading, draining, and topsoil, sand-clay or gravel sur- 
facing. 

Project No. 578, Randolph County, consists of 7.97 
miles of highway, between Randleman and Asheboro, 
on route No. 70. Bids are asked on grading, drainage, 
and hard-surfacing. 

Plans may be seen at the office of District Engineer 
at Greensboro, N. C. 


Sixth District 


Project No. 616, Cabarrus County, consists of 8.59 
miles of road, between the Mecklenburg and Stanly 
County lines, on route No. 27. Bids are asked on grad- 
ing, draining, and topsoil or similar surfacing. 

Project No. 648, Iredell County, consists of 8.57 miles 
of highway, between Statesville and the Rowan County 
line, on route No. 10. Bids are asked on grading, 
draining, and hard-surfacing. 

Project No. 659, Mecklenburg County, covers the 
construction of bridges and culverts on that section 
of route No. 27 between Charlotte and the Cabarrus 
County line. 

Plans may be seen at the office of District Engineer 
at Charlotte, N. C. 


Seventh District 


Project No. 713, Ashe County, consists of the grad- 
ine and hard-surfacing of 3.53 miles of highway, be- 
tween Jefferson and Orion, on route No. 17. Structures 
on this project have previously been let. 

Project No. 723, Caldwell County, consists of grading 
and surfacing with penetration or waterbound macad- 
am 3.54 miles of highway, between Patterson and the 
Watauga County line, on route No. 17. 

Plans may be seen at the office of District Engineer 
at Elkin, N. C. 

Eighth District 

Project No. 802, Avery County, consists of 5.67 
miles of highway on route No. 175 between Newland 
and Elk Park. Bids are asked on grading, drainage 
structures, and surfacing with either penetration or 
waterbound macadam. 

Project No. 804, Avery County, covers the construc- 
tion of a bridge over Horse Shoe Creek on route No. 69. 

Project No. 835, Henderson County, consists of 6.97 
miles of State highway between the Buncombe and Hen- 








(Continued on page 9) 
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Falsework at Haw River Bridge Fails 


N accident somewhat unusual in nature happened 
on Project No. 503, the new bridge over Haw 
River, at the town of the same name, when the falsework 
supporting one of the spans collapsed and precipitated 
the entire span into the river and injured several 
men who were working on the bridge. According to 
reports of Construction Engineers of the Commission 
who visited the accident shortly after its occurrence the 
failure was due to the contractor’s failure to provide 
sufficient support to the steel I-beam underslung trusses 


which constituted the falsework proper. 


The bridge consists of eight 50-foot reinforced con- 
erete deck girder spans with a clear roadway 20 feet 
wide and two 5-foot sidewalks, the whole supported on 
plain concrete piers and reinforced concrete abutments. 


The system of falsework 
used in the construction 
of the bridge consists of 
under- 
in the 


accompanying photograph 


trussed I-beams 
slung as shown 
and drawings. These were 
supported at either end by 
column bents built up, as 
shown in the sketch, of 5 
pieces of 2 in. x 10 in. lum- © 
ber spiked together with the 
ten-inch side of the lum- 
ber set parallel to the cen- 
The 
columns for the particular span which collapsed were 
approximately 30 feet high and were made up of sev- 


ter line of the bridge. 
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SHOWING UNDERSLUNG Rene TRUSSES 





aE ANG UNDERSLUNG TRUSSES AND COLUMN BENTS. 
BUCKLED CoLUMN NEAR CENTER OF PICTURE 


eral pieces of 2 in. x 10 in. of shorter length and which — 
were spliced with the joints staggered. The I-beam 
trusses were braced by horizontal struts of 2 in. x 6 in. 
lumber as shown in drawing No. 2. No diagonal brac- 


ing was placed until after the buckling was first noticed. 


Buckling of the composite columns was first noticed 
after about 25 yards of concrete had been poured in 
the span that later failed. Two of the outer columns on — 
one bent buckled outward about 2 feet, causing a settle- 
ment of approximately 3 inches in the outer trusses 
supporting the forms. Work was stopped, the forms 
brought back to line by adjusting the wedges, and the 
columns cross-braced by spiking pieces of 2 in. x 10 in. 
lumber to them. Pouring was resumed but when about 
75 yards had been poured additional buckling was no- 
ticed and within a short 
time the entire falsework 
had 


the span into the river. 


collapsed, throwing 
From the accompanying 
sketches it will readily be 
seen that the buckling of 
the 
caused a downward deflec- 
tion of the 
threw the outer trusses out 


two outer columns 


cap which 


of the vertical, thus bring-’ 
ing an eccentric load on 
Norm them, and causing their 
The 


trusses were carried along in the failure by the wooden 


failure. remaining 


horizontal struts previously mentioned. 


a | 


Ie 
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| @ablesChiirn Drill Shows Character 
of Bridge Foundations 


By P. K. ScHuyter, Assistant Hngineer 


a" the design of bridges one of the most important hibited. One of the most satisfactory of the above 


items is the accurate knowledge of foundation con- 


ditions as they exist at the site of the proposed structure. 


Without such information the footings 
of the bridge cannot be correctly de- 
signed nor can the necessary quantities 
be determined. 

The Bridge Department of the State 
Highway Commission has made inves- 
tigations of various kinds in designing 
structures on the State Highway Sys- 
tem and has made use of, drills of 
various kinds. The necessity of more 
definite information has become appar- | 
ent and a number of different types 
of drills are being tried gut. The 
earth auger and wash boring outfit 
give information as to the elevation 
of the surface of the rock, if any, that 
underlies the site of the bridge, but 
neither of these methods are of any 
value in determining whether a boul- 
der, a thin strata of rock incapable 
of sustaining a foundation, or solid 
rock is encountered. 


There are several different types of 
drills that may be used in drilling 





CABLE-CHURN DRILL USED IN FOoun- 
DATION INVESTIGATIONS 


mentioned types is the cable-churn drill which is shown 
This 
drill operates inside of a casing pipe 
in the same manner as an ordinary 
well drill. With the entire outfit 
mounted on a truck, movement of the 
drill from one job to another is quick- 
ly accomplished. 


The drill described above and shown 
in the photograph has been tried out 
at the site of the proposed Neuse River 
bridge and has proven very satisfac- 
tory. The results of the borings taken 
show a rather unusual condition for 
this section of the State. On the south 
bank of the stream, solid bed-rock 
was found at about the elevation of 
the stream bed but on the north bank 
no rock was found although borings 
were made to a depth of forty feet. 
Piles will therefore be used under 
all piers on the north side of the 
stream while those on the south side 
will be carried to bed-rock. From the 
information obtained the structure 
can be designed as it will be built, 


in the photograph accompanying this article. 


through rock but the initial cost together with the cost thus effecting quite a saving in extra depth concrete, 
of operation of some of the types make their use pro- which is always an expensive item. 


Contracts to be Let April 3rd. 


(Continued from page 4) 


derson County lines. Bids are asked on grading, drain- 
age, and standard types of hard-surfacing. 


Plans may be seen at the office of District Engineer 
at Marion, N. C. 


Ninth District 

Project No. 930-A, Graham County, consists of sur- 
facing, with penetration or waterbound macadam, 2.92 
~ miles on route No. 108, near the town of Robbinsville. 
The grading on this project was done as No. 930. 

Project No. 944, Haywood County, consists of grad- 
ing, draining, and hard-surfacing 11.66 miles of route 
No. 10 between Waynesville and Canton. 


Project No. 961-A and extension, Macon County, 
consists of grading and surfacing with penetration or 


waterbound macadam, 8.27 miles of highway from the 
end of project No. 960, now under construction, and 


Little Tennessee River, on route No. 286. 


Project No. 971, Madison County, consists of 6.74 
miles of State highway, between Hot Springs and the 
Tennessee State line, on route No. 20. Bids are asked 


for grading, drainage, and surfacing with gravel, shale, 


4 
_or waterbound macadam. 


Plans may be seen at the office of District Engineer 
at Asheville, N. C. Plans may also be seen on all of 
the above projects at the Raleigh offices of the Com- 
mission. All projects will be let under the 1923 Speci- 
fications, copies of which may be obtained from the 


Commission. 
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“What North Carolina is Doing”’ 


(Continued on page 4) 


gram over several years’ period. It is my opinion that 
we are going to have at the expiration. of the expenditure 
of this $50,000,000.00 enough additional tax caused by 
the expenditure of this road money to pay every single 
dollar of it, and I want to tell you that some of these new 
citizens of North Carolina are going to come to our State 
from Virginia. We have heretofore populated the East- 
ern Shore of Virginia by North Carolinians moving to 
your territory, but now they are coming back home, anc 
when once again they get the ‘‘tar’’ on their heels you 
are going to lose some good Virginia citizens. 

Schools Going Along With Roads. 

North Carolina’s activity is not confined to our road- 
building program. We are today spending $25,000,000.00 
in public school houses. We have today under construe- 
tion, and just being finished, 800 new public school 
houses within the State. We are also appropriating ad- 
ditional buildings at our higher educational institutions 
amounting to about $6,000,000.00. 

What the People Say. 

But to get to the point, what do the people of North 
Carolina say about this expenditure? We have biennial 
terms of the Legislature, and just prior to the convening 
of the 1923 Legislature the State Highway Commission 
was convinced that we would have our expenditure for 
roads so far advanced that we would need additional 
money before the, 1925 Legislature convened, so we pre- 
pared a bill increasing our gasoline tax from one cent to 
3 cents per gallon, and: asking for an additional 
$15,000,000.00 bond issue for road construction. This 
passed the House of Representatives by a vote of 88 to 9. 
The Senate Committee took it up without argument, and 
approved it. Today I assume that it will pass by an al- 
most unanimous vote in the Senate. This, I think, shows 
what the people of North Carolina think of our road pro- 
gram. You may be sure that the legislator in North 
Carolina, and I assume in Virginia, has his ear closer to 
the ground than any animal living, and listening to the 
rumblings of public opinion. 

_ Completed Roads Save Gasoline 

Some of you may say that we are taxing our people to 
death. No we are not. Here are some figures that will 
prove to you that the people of North Carolina love to 
be taxed when it is a paying investment. In 1920 there 
were shipped into the State 73,997,832 gallons of gaso- 
line. There were at that time 142,284 automobiles in the 
State, or each automobile in 1920 used 520 gallons of gas. 
In 1921 there were shipped into the State 73,492,968 gal- 
lons of gasoline, and we had at that time 149,901 automo- 
biles in the State, or each automobile consumed during 
the year 1921 490 gallons of gas. In the year 1922 we 
had shipped into the State 86,125,368 gallons of gasoline, 
and we had 181,955 automobiles, or each automobile in 
1922 consumed 463 gallons of gas. This will show that 
a saving of each automobile in 1922 over 1920 was fifty- 


seven gallons of gas. This can be accounted for only by 


the improved roads in 1922 over 1920. This fifty-seven 
gallona of gas, multiplied by an average price of 25 cents, 
was a net saving to each automobile of $14.25, or a saving 
to 181,955 automobile owners amounting to the tremend- 
ous sum of $2,592,587.50. This is a saving in gasoline 
alone, not to mention the saving in oil, time and the 
wear and tear of your machine and religion. 

I heard a distinguished citizen of Virginia make a 
speech in North Carolina on this road subject, and he 
called my attention to the fact that gas was selling in 


North Carolina, even though we had a 1 cent per gallon’ 


tax, for less than it was in Virginia where you have no 
gas tax. This gentleman was no other than your distin- 
yuished Governor. Since that time I have made some in- 
vestigations, and find that in comparing similar places 
North Carolina and Virginia gasoline is selling from 1 
vent to 3 cents per gallon cheaper in North Carolina than 
it is in Virginia. What is the price of gas in Roanoke 
today? (Some one answered 25 cents per gallon.) We 
are paying 20 cents to 21 cents per gallon in Raleigh and 
Winston-Salem; in towns similarly located to Roanoke 
the price of gas today is from 21 cents to 23 cents per gal- 
lon. Why this difference in the cost of gas in Virginia and 
North Carolina? There can be only one answer. Some- 
body at No. 26 Wall Street, New York, names the price 
of gasoline in both, Virginia and North Carolina. They 
must figure the original cost of the gasoline, plus rail- 
road transportation, plus truck delivery to the distribut- 
ing point. The original cost in both instances must be 
the same. Your railroad transportation is less, I think, 
but certainly no more. Your truck distribution is very 
much more on account of your bad roads, and this is, 
I am sure, the reason that you are paying more for gaso- 
line than we are in North Carolina today. It amounts to 
this—that you are actually paying for the roads and not 
vetting them, while we are paying for them and getting 
them. 
Politicians Cannot Stand in Way. 

Now some one has said that there are some political 
reasons why your road program will not pass in your 
Legislature. I don’t believe that any politician or set of 
politicians, in Virginia can, to save his, or their life, or 
lives, withstand the united action of the advocates of this 
road movement. This is an organization that demands 
that Virginia take some care of its citizenship, and I am 
sure that by a united action you will succeed. I said in 
the beginning that all civic development comes either by 
evolution or revolution. I say to you now to insist upon 
your road legislation that will enable you by evolution to 
have a road system, if you can, but by political revolu- 
tion if you must. 

What Other States Are Doing. 


The love of Virginians for Virginia is proverbial. IJ 





(Continued on page 18) 
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Reasonable Interpretation of State Highway Specifications 
(Continued from page 5) 


treatment of a contractor by an engineer or his inspect- 
ors should never be countenanced. 

Long arguments, however, are dangerous. Often- 
times an unreasonable or impractical requirement will 
creep into a specification, similar to the following: 

‘‘Piles must be cut when the sap is down.”’ 


Suppose a job were let in the month of May, must the- 


contractor wait until the following winter before cutting 
and driving his piling? 

Some points in connection with the 1923 specifications 
may be of interest. Under the 1922 specification for 


drainage ditches the engineer could require the con-°* 


tractor to bring material from a point 1,000 feet away 
from the road and place it in embankments. This might 
prove to be unnecessarily expensive to a contractor if 
the ditch extended through swampy 
thicket. 

The question of payment for unavoidable overbreaks 
and slides has been finally settled by allowing payment 
for classified excavation. 

To supplement the specification and to make their 
interpretation work uniform and clear, the roadway 
cross-sections will be given in detail on blue prints for 
each project. 

The stations, on which a given section is to be built, 
will be listed under that section. 

So that on each project there will be several sections 
with a list of stations given under each. 

There are several changes in the 1923 specifications 
~ which will undoubtedly assist the contractor without 
injuring the final quality of the work. 

Lighter rollers will be allowed on fills with the result 
that more rolling will be done and the fills will have a 
longer time to settle before the surfacing is placed. 

A minimum weight of two tons will be allowed, but if 
the weight of roller is less than three tons it must be 
made up of separate rings 4 to 8 in. in width, which vary 
in diameter from 6 to 8 inches. They are commonly 
called embankment rollers and have been satisfactorily 
used on reservoir and levee work. 

Lighter rollers, five to ten tons, will be allowed on the 
subgrade for hard-surface work. 

Placing fills in layers is still required, but each layer 
may be placed in two horizontal sections, provided the 
next layer above ‘‘breaks joint’’ with the one beneath. 

The gravel specification has been revised to fit local 
conditions. The topsoil and artificial sand-clay speci- 
fication has been separated into two items. The plowing 
and harrowing has been reduced from seven to three 
consecutive days and thereafter when the conditions 
are suitable. 

The maximum size stone or gravel for coarse aggre- 
gate in concrete roadway and base course has been low- 
ered from 234 in. to 244in., and tabulated grading 
requirements have been made. Screenings as a part 
of the fine aggregate will not be permitted. This will 


ground or a heavy 


or should result in a more workable conerete, which can 
be more easily furnished. 

Progress on shoulder and ditch work must be kept 
up to within 4,000 feet of the last surfacing laid. The 
shoulders and ditches may be built to the approximate 
section but not finally finished. This will give plenty 
of time for the soil to get settled and will prevent the 
subgrade from becoming soft and endangering the sur- 
facing. 

When cuts are widened to take borrow their depth 
must not be deeper than the adjacent subgrade. 

The free haul limit on excavation and borrow will be 
1,000 ft. and on topsoil, sand-clay and one course gravel 
will be 2,000 ft. Overhaul will be paid for at 114 cents 
per cubic yard station of 100 feet. 

Hauling over broken stone base course will be allowed 
provided it does not result in ruts. 

The use of hydrated lime in roadway concrete may 
be employed up to 10% by volume of the cement. When 
lime is to be used, written permission from the Engineer 
will be given and the lime furnished by the State F.O.B. 
siding. The contractor will be paid a fixed price per 
square yard for hauling and placing. 

Separate measurement of materials will be required, 
as before, the measurement being made in vertical com- 
partments in the batch boxes, when used, or in separate 
containers outside the batch boxes and then dumped 
into them. In the case of hand-finishing of concrete 
roadways, it will be necessary to screed the concrete 
with the steel screed at least two times; two screeds ae 
be employed. 

The sprinkling of concrete must be maintained and 
the contractors should look well to their pumping equip- 
ment, source and quantity of water available. The lay-. 
ing of concrete roadway cannot proceed unless that 
already laid is being properly cured. The wetting for 
curing must be done during daylight. . 

Joints bars should be dipped or painted with heavy 
oil instead of tar or asphalt. 

In reinforced pavements the steel will be placed 


24% in. from top surface instead of 2 in. 


The maximum width of fabric sheets will be 9 ft. 
instead of 6 ft. 

A tinker tamp will be used to precede the steel screed 
to secure greater density of concrete around the steel. 

This will make a total of two tinker tamps and one 
steel screed for reinforced concrete roadways. 

Natural rock asphalt will be laid to a prescribed thick- 
ness of 14% in. instead of 2 in. and the concrete base 
course for this will be 51% in. thick instead of 5 in 

The maximum size of stone for penetration macadam 
will be 234 in. instead of 2% in. 

Vitrified pipe will be triple strength instead of double. 

Cast iron pipe may be either smooth or corrugated. 


‘(Concluded on page 18) 
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STATUS OF STATE WORK IN NORTH CAROLINA 


Projects Under Construction 








NO. COUNTY LENGTH TYPE APPROXIMATE COST BEGUN CONTRACTOR 




















100 Beaulort.. sem ss 10.50 RG: $ 369 ,777 .70 8—1-21 | W. T. Hadlow. 
101 Réaulort.2.oeee- 4.23 BoaG: 145,492.76 1-20-23 | Public Service Production Co. 
105A | Bearfort.......- Rah 7808 Pay 71 ,680.00 11-11-22 | J. IL. MeGhee Cont. Co. 
105B | Beaufort......... Dots bye 164,301.64 1-19-23 | Public Service Production Co. 
106 Bertie ssc. sera. s 7.12 Ts 58 ,204.90 9-11-22 | J. F. Mulligan Const. Co—Boney & Hostetler. 
113 Chowanii sos. x 9.9 Graded 40 ,975.73 2—1~22 | Nello L. Teer—Gregory & Talbot. 
114 Chowallts <«iea)-3 2 10.00 Graded 45 ,064.09 1—3-22 | Battershill & Goode—Gregory & Talbot. 
125 Edgecombe....... 15.11 A.C. 428 ,438.76 2-28-22 | R. G. Lassiter & Co. 
131 Gates sac’ se a: 13.50 ee. 135 ,516.01 8-22-22 | Bacon & Moore—W. D. Murray—Sadler Corp. 
132 Gates. eee 9.73 Dep. 63 ,921.00 8-29-22 | J. A. Marrow. 
133 Gates-Pasquotank.| 14.05 pt tess 138 ,050.00 11—7-22 | C. W. Lacy—Pittsburg Des Moines Steel Co. 
137 Halifax: 3... ss¢5 5.67 | Bit Mac 124 ,736.97 11-21-21 | O. F. Leighton—A. C. House. 
138A | Halifax-North- 

ampton:..../:.4.% 12.59 S.C. 131 ,712.13 5—1-22 |: Nello Teer—Richards Bros. 
145 Hertford 92. ea ae 12.88 Graded .86 ,3879.70 7-31-22 | Jameson & Bro.—Atlantic Bridge Co. 
151 Fiydev. au: ostcess 4.30 sis 71 ,422.78 12-10-21 | C. W. Lacy—Porter & Peck. 
152 Hyde --s. 5-2-8 10.89 8. C 75,651.40 1-15-23 | O. A. Mann & Co. 
154 Martine. ssposs.e 11.27 A.C 394 ,090.74 4-17-22 | Sou. Willite Paving Co.—O. F. Leighton, Ine. 
155 Martin-Pitt....... 19.30 ‘he 98 ,176.65 1—9-22 | J. P. Dicus—J. M. Gregory. 
THA oMarting i. feet oe 12.41 TAS 90,763.86 10-18-22 | Jamison & Bro.—J. A. Marrow. 
157 BS) Martine... .02 sem 12.36 AURISE 90 ,396. 24 11-13-22 | J. F. Mulligan Constr. Co.—Batson Cook Co. 
159 Nash. ...2..2-2--.| 11.22 Gravel 89 ,942.43 1—2-22 | J. A. Kreis & Co. 
160 Franklin-Wake- 

Nasit. 2 s0cs on 8.93 As 8 53,722.95 1-27-21 | Chandler & Ragland—Southern Dray Co. 
166 Northampton..... 0.47 Graded 17 954.75 3-20-22 | W. D. Murray—Sadler Corp. 
167 Northampton..... 20.48 ‘Los: 87 ,294.90 7-17-22 | Virginia Contr. Co.—Bacon & Moore. 
173 Perquimans-Pas- 

quotank.. cen. i 22 R. C. 239 ,444.70 §-25-22 | Williams & Williams. 
174 Pasquotank-Cam- 

dens sees 2.4 Cord 55 ,818.01 4—3-22 | D. E. Williams. 
175 Pasquotank....... 9.50 Brick 217 ,405.72 4—6-21 | County Commissioners. 
TESA. Terie eae ere ees 13.54 PC; 399 ,854.40 11-13-22 | S.J. Groves & Sons. 
IS83B SPRL et. cco cca eel sere ereceteke Bridge 32,343.30 3-27-22 | B. J, Boyles. 
184 Pitlc., “wow t fae (214 PoC. 206 ,516.42 11-21-22 | Public Service Production Co. 
185 PILE. 3S 5 ations arene 14.35 Graded 31 ,069.72 3-29-22 | J. A. Marrow. 
191 Tyrrell iat. eae 6.91 T. 8. 57 934.41 1-20-22 | C. W. Lacy—M. M. Jones. 
195 Washington....... 15.18 (hare 65 ,619.35 2-28-22 | L. M, Lee & Co—B. J. Boyles. 
196 Washington.......} 14.93 fiose 82 ,099.60 5-15-22 | W. N. Thompson. 
200 Carteret.205 oie, 13.68 Graded 79 ,629.00 7-21-22 | Eagle Eng. Co.—Batson-Cooke Co. 
201 Carteret. 623.52 ¥e 15.2 Graded | _ 24 956.30 1-17-23 | Duplin Constr. Co.—Batson Cooke Co. 
210 Craven: ois etees. 8.34 Ae Cx 287 ,919.38 4—3-22 | West Construction Co.—A. P. Gilbert. 
211 Craven’... sass 9.93 A.C. 262 ,673 .20 1-30-22 | Union Paving Co. 
218 Wayne-Duplin....| 16.06 Graded 80 ,804.50 8—4-21 | C. W. Lacy. 
219 Duplin-Lenoir..... 15.60 Graded 148 339 .20 6-1—21 | Chitwood & Palmer. 
220 Wayne-Duplin.. ..| 14.53 Axes 358 , 460.00 2-27-23 | Union Paving Co. 
236443) Johnson.........- 14.83 Ans. 475 821.55 10-2-22 | R. G. Lassiter & Co. 
245 SONEH URS at tant ae 15.76 | Bit Mac 244 ,737 .90 3-22-22 | Hyde & Baxter. 
254 Tendire..e... scab bpeLe oie paige 66 ,740.00 11-22-22 | Roanoke Iron & Bridge Co. 
256 enolic. 2 eierset lee See ee | aoges 57,683.00 1-11-23 | Englehardt-Kuehen. 
263 Pamlico. 1... 2442.5 12.03 Ae 289 3824.02 3-27-22 | Union Paving Co. 
264 Craven-Pamlico...| 0.14 Rs Ge 27 156.25 7-24-22 | Rhvne & Kitchen. 
212 DAMpSOlay mets 16.47 Graded 98 ,807 .39 6-19-22 | R. E. Martin—Striblin—Stauddy & Newell. 
273 Sampson.........| 2.44 Bice 88, 106.20 2-27-23 | Eagle Engineering Co. 
280 Wayne: .is-G* asice 10.01 A.C, 311 ,352.36 11-28-21 | Union Paving Co. 
282 WAYNE: visi per eee. s 14.22 NG Os 352 ,880.00 11-11-22 | Union Paving Co. 
291 Wilsons2s. 52.3.) 7.63 A. C. 203 ,498 .18 1-17-22 | P. R. Ashby. 
294 WiShethtl: sian sean ed ets, eek Bridge 14 340.00 11-29-22 | Stearns Bros. 
300 Bladen 20's Gs sea: 11.99 8. C. 65 ,189.90 4—8-22 | T. W. Chandler—Nello Teer. 
301 Blsden ates a tier 13.17 T. 8. 82 ,028.21 11-21-21 | J. F. Mulligan—Powell Paving & Const. Co. 
312 Brunswick........ 9.77 PACs 247 ,3819.68 7—5-22 | Alabama Cone. Prod. Co.—Batson-Cooke Co. 
313 Brunswick........ 3.44 AC. 105 ,889.85 38-15-22 | Sou. Willite Paving Co.—Roanoke Bridge & 

Iron Works. 
314 Brunswick.,...... 15.82 8. C. 99 ,326.45 2-23-22 | Hagedorn Const. Co. 
316 Brunswick........ 12.12 8. C. 80 ,068 .72 8-14-22 | B. Frank Price—Batson, Cooke Co. 
317 Bronswitk j30 canis ewe aes Bridge 18 ,893 .82 11-80-22 | Atlantic Bridge Co. 
325 Columbus........ 11.22 Sg eB 105 ,258 .23 11—3-21 | J. A. Kreis-Cornell-Young Co. 
326 Columbus........ 13.61 8. C. 195 ,838.19 5-23-22 | J. T. Plott—J. A. Kreis & Co. 
327 Columbus........ 5.2 8. C. 38 ,269 .44 6-21-22 | J. A. Kreis. 
328 Columbus........ 7.03 Pa. 219,371.68 12-26-22 | L. L. Tindall 
338 Sauber ane ere” ; : 
et. Rae Tarallek Pian oe: Bridge 26 ,233 .99 10-28-21 | Roanoke Bridge & Iron Works. | 

339 Harnett-Cumbilind 754° TSS. 16 ,524,75 11-30-21 | Porter & Boyd. fj 
340 Cumberland...... 11.07 P. CG: 381 ,032 .02 6-15-22 | Alabama Cone. Prod. Co. —Hobbs & een! 
342 Cumberland...... 5.91 A.C. 177 , 402.50 10-30-22 | A. J. Wardrep 
351 New Hanover.....| 10.64 | A. C. 200,006.40 1—8-23 | Southern Willite Paving Co. 
364A | Onslow........... 9.95 8. C. 44 ,631.40 3-14-22 | R. E. Martin. 
364B | Onslow........... 12.84 ie is 99 ,819 .00 6-26-22 | A. W. McClay. 
375 a eee 15.56 8. C. 72 522.92 11-11-21 | A. W. MeClay. 
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STATUS OF STATE WORK IN NORTH CAROLINA--- Continued 
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COUNTY LENGTH 
Rencuecreear aise 7.64 
Pender-Duplin 1.61 
Penderie aor stk: 14.12 
Pender... gene 10.00 
Pender. 5 cn0ts sl se 
(F A-140) Robeson| 9.86 
Robeson-Colum...| 1.56 
Robeson. 1.10 
Chat ainteepeva asl petetee atecs 
Chatham::......... 6.92 | 
Chatham 7.01 
IDUEhs ae eee es 5.81 
PE ThamMessoer en 8.80 
Jorerwall a brah ieee AS Be 12.82 
rank line: ease 1.56 
Granville......... 4.19 
ORE OOo eae ot 9..00 
Orange. 6s 2555 < 4s 9.87 
Persona nce: oak 18 Seber 
WAT CG tend Sian te 7.83 
Wako ene 7.40 
WGC R 4 crtihe Eeeetic 8.79 
WATT c.1n tis taperets 4.48 
Wiaitrenn nyc rerio: 3.39 
WAPTOM Tro, sacs. seas 6.21. 
FAISINATIEC Ro. 2) .ettais 10.89 
Alamance........ vis 
PTA MANGO ter ork eters corte ears 
Alamance......... S22, 
Caswell... .....:.| 14.80 
Caswell. eso. 67 
Davidson sari: 10.24 
Davidson......... 10.24 
Gualfortieccmdsecir 11.70 
Gaitlfordseseees: eters 
Guilford-Forsyth..| 10.50 
Galiorderrs sen ae 7.78 
WOKG. cain ae 10.45 
Hoke... Be Poe og 
Hoke.. 0.84 
Montgomery... ...| 20.55 
INEOOLEC sk aoe eet 7s 114 
IME GONG Haden teatime oe 18.97 
Randolph........ ilEieey 
Rockingham...... 7.98 
Rockingham...... 7.99 
Rockingham-Cas- 

eee EAS A eer 17.98 
Alexander 9.3 
Alexander........ 3.07 
Alexander. .:..... 9:.28 
Stanley-Anson....]........ 
INCETANER Be ots hae 6.39 
PATS ORs eto case aa ess 7.88 
Cabarrus......... 9.20 
Catawba.....:... 10.85 
Catawba. ......3. Tey? 
Gastonneesssate ae 6.65 
GaStOns.:cckat cise. 8.5 
Gaston. Pes 
Iredell 2% 32 ccnce 10.59 
Tredellcr.ctote staat 8.17 
INCOM weet cee fA 
Mecklenburg......} 8.84 
Mecklenburg...... 10.1 
Mecklenburg...... 9.55 
Jautel evanvelale en Searels 9.76 
Richmond .j.. ... ..«< 5.77 
Cabarrus-Rowan..| 4.53 
Davidson-Rowan..| 0.59 
Scotland-Robeson.| 7.11 
Winona setae ake | are ee 
Winton eee a ers 1.0 
Ua taestee st cert tesilitoo cere es 
Alleghany........ 7.80 














Projects Under Construction (Continued) 
TYPE APPROXIMATE COST BEGUN CONTRACTOR 
Graded | $ 94 ,757 .85 11-11-21 | C. G. Kershaw Const. Co.—Cornell Young Co. 
S.C. 76 ,985.70 3-22-22 | R..E. Martin-Hazell-Conerat-Quist Co. 
W. B. Mace 218 ,502 .96 7-19-22 | C. W. Lacy. 
8. A. 100 ,000 .00 5-22-22 | State Forces. 
W.B. Mac 162,212.60 3—6-23 | C. W. Lacy. 
Bo Gs 647 ,888 .05 9-4-22 | James O. Heyworth. 
PAs. 83 ,463 .38 10-26-21 | L. A. Chitwood. 
ba 17 ,433 .00 2-26-23 | H. M. Beasley 
Bridge 57 ,420.22 4-14-22 | R. M. Walker & Co 
A ete 33 ,940.28 8—1-22 | W. N. Thompson 
Gravel 40 , 567.00 2-17-23 | C. G. Kershaw 
Pac; 211 ,574.92 9-15-22 | Hutton Eng. & Const. Co. 
PB. C; 252 582.33 11-15-22 | L. L. Tindall. 
A yats 63 ,021.97 7-27-22 | Jamison Bros.—J. M. Gregory. 
P2G; 55 ,421.30 | - 7-11-22 | Chandler & Ragland. 
Rac 132 ,637 .77 7-14-22 | Pittman Const. Ce. 
Graded 37 459.07 1—7-22 | Crawford & Crawford—Nello Teer. 
Ae C: 296 ,835 .55 9-25-22 | R. M. Hudson & Co. 
Be C; 327 171.35 8-14-22 | Porter & Boyd. 
PC: 265 ,546.60 7-11-22 | R. G. Lassiter & Co, 
A. C. 252 ,925.15 1-24-22 | Union Paving Co.—P. R. Ashby. 
P..G. 311 ,629.40 8-23-22 | P. R. Ashby-Booz-Lloyd & Co. 
Bit Mac 100 ,486.13 4-10-22 | Porter & Peck—A. C. House. 
Bit Mac 77 ,866.80 7-27-22 | Porter & Peck. 
A. C. 208 ,130.01 9—6-22 | Clifford Engineering Co. 
Tas. 32 ,627 .10 12—7-21 | W. M. Shook—Hanford Bros. 
e8s 138 ,629 .97 7-17-22 | W. E. Graham—Hanford Bros. 
Bridge 59 ,450.38 7-17-22 | Atlantic Bridge Co. 
A. C. 154 ,127 .16 3-17-22 | Elliott & Sholes. 
Pee Se 74,192.58 12-12-21 | White & Simpson—C. B. Hester. 
WATISE 49 , 4382.30 2-19-23 | J. T. Platt. : 
Aa Ge 363 ,141.68 12-23-21 | Elliott & Sons & Boggs—Austin Bros. Bridge Co. 
1a OP 427 511.92 10-2-22 | Hagedorn Constr. Co.—J. A. Peterson. 
AG: 387 ,499.20 2—1-22 | Elliott-Sholes Co. 
Bridges 27,203.00 |............| L. M. Lowdermilk. 
PGs 427 ,997 .62 7-11-21 | Royer-Ferguson Const. Co. 
REG: 259 ,357 .01 4-19-22 | Leaksville Lumber Co. 
Ses 32 ,445.49 5-16-22 | O. A. Mann & Co.—Chitwood & Carpenter. 
Pha Se 58 ,195.06 6—5-22 | O. A. Mann & Co.—A. W. McClay. 
S. A. 27 948.80 11-27-22 | Dawkins Constr. Co. : 
ie ae 82,646.00 2-19-23 | Mayfield Construction Co.—E. P. Holder. 
TS: 61 ,380.66 3—6-22 | Gibson Const. Co.—Nello Teer. 
SC: 97 ,141.45 8—1-22 | Mayfield Const. Co. 
Pec 411 ,875.77 4-18-22 | Royer-Ferguson Co., Inc.—J. L. Brinkley. 
tee 266.,498 .43 4-11-22 | Cheatwood & Driscoll. ; 
Ps. 324 975.31 10-30-22 | Cheatwood & Driscoll—Atlantic Bridge Co. 
Da OMe 12 ,530.98 7-11-22 | J. A. Kreis. 
Graded 12 ,530.98 5-26-22 | Bolton Construction Co. 
T. S: 33 ,630.45 4—3-22 | Gus Ginn, Inc.—R. M. Thurmond. 
Bit Mac 189 ,329.80 10—9-22 | W. E. Graham. 
Bridge 54 ,759.32 3-23-22 | Concrete Steel Bridge Co. 
Se AO ,517 .29 3-21-22 | Geer & Wilson—Booz-Lloyd & Co. 
ar C! 345 ,408.58 9-27-22 | Lampton & Burks—J. A. Peterson. 
PIO; 350 ,0&5 .07 7-21-22 | A. L. Harris—Oliver & Costello Bros. 
An Ch 354 ,684.8§ 1-23-22 | Union Paving Co. 
PaG: 268 ,662.48 6—5-22 | A. L. Harris—R. M. Thurmond & Co. 
Aue 188 , 748.99 8—8-22 | W. F. McCanless, Hobbs-Peabody Constr. Co. 
iceroe 291 ,868 .94 1—2-22 | Davis-Wilcox Const. Co. 
AC &Recon 180,000.00 1—6 -23 | Gaston County—P. M. Dietz. 
WeaG 387 ,448 .42 1—2-22 | R. M. Hudson Co.—Luten Bridge Co. 
Bit Mac 181 ,990.82 9-26-22 | W. E. Graham. 
Pe 250 ,108.15 6—5-22 | A. L. Harris —R.M. Thurmond & Co. 
AG? 308 ,182.44 2-28-22 | Union Paving Co.—Luten Bridge Co. 
Wes 302 ,887.09 | - 4—3-22 | Lampton & Burks. 
Ane 270,704.92 10—9-22 | Union Paving Co. 
Tos. 40 ,683 .41 7-18-22 | McDonald & Brooks. 
AEC 194 501.23 7-28-22 | A. J. Wardrep. 
P.C. 142 ,221.53 6-29-22 | Harris Construction Company. 
Bridge 285 ,565.20 9-19-22 | Hardaway Contracting Co.—Elliott & Sons. 
RR. &: PoC 283 ,460.21 4-26-22 | P.R. Ashby—J. B. Murphy. 
Bridge 14,519.83 2-13-23 | J. S. Brinkley. 
Gravel 3,324.48 10-- -22 | Sykes-Collins Co. 
Bridge 23 549.13 11-14-22 | Hagedorn Construction Co. 
Bit. Mac 132 ,297 .33 6-23-21 | W. E. Graham. 
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STATUS OF STATE WORK IN NORTH CAROLINA-- Continued 


Projects Under Construction (Continued ) 















































NO. COUNTY LENGTH TYPE APPROXIMATE COST BEGUN CONTRACTOR 
Alleghany-Wilkes..| 8.00 Bit. Mac | $ 153 ,863 .60 6-16-21 | W. E. Graham. ; 
702A | Alleghany........ 7.75 — |BitMac& Gravel 209 ,188.98 10-31-22 | O’Brien Constr. Co.—Luten Bridge Co. 
ASDO Uk os tars ae 9.5 Gravel 60 ,000.00 9—7-22 | Little Contracting Co. 
Ashe eae es Se 3 11.06 Gravel 197 687 « 38 10-24-22 | J. T. Plott. 

713\ 439 Ashe. . acetal. ap Bridges 126, 872.75 8-22-22 | Concrete Steel Bridge Co.—R’dway not let. 

ee Caldwell. . | 4566 es: 51 "890.66 5—8-22 | County Road Commrs—R. M. Thurmond & Co. 
DAVIS sachet wees 5.46 PG; 195 393.11 3-13-22 | G. R. Martin-Heilig & Sherrill. 

BOrsyalis «asks sa 8.90 |P&R.C. 315 ,025.81 7-27-22 | Hardaway Construction Company. 
742\F Borsythine. icc pst ak 10.62 57a OF 385 ,127.60 6-20-22 | Harris Construction Co. 
4 IROTsy then ae ee 2.0 A OP a be ort 2 cle anit wit OR eae 1-11-22 | Forsyth County. 
Stoked ne a ice 14.86 T.-8: 93 ,054.38 9-15-21 | J. F. Mulligan Const. Co.—Lee J. Smith. 
Stokes 9.67 ADSI) 118 ,522.50 2-17-23 | W. E. Graham. 
SUITY..2% ese poner 2.22 P.-C. 77,334.01 11-22-22 | Geo. F. Martin. 
t SUEY oi tae 6 cae 3.4 PG. 112 685.76 10-24-22 | Campbell Constr. Co. 

770A | Watauga... .. 24.5 3.0 Bit-Mac. 30,000.00 8-12-22 | State Forces. 

COLA SW atau e ars csctesse 2.5 Bit. Mac 40 ,000 .00 9—7-22 | State Forces. 

771B | Watauga... a.6.: 8. 13.5 -| Gravel 35.000 .00 9—7-22 | State Forces. 

Wilkestictar ce tye ieee 18.00 Recon 154 ,000 .00 7-25-21 | J. F. Mulligan.—State Forces. 

Wilkes 5 fesse 14.50 Recon 30 ,000 .00 7-25-21 | J. F. Mulligan.—State Forces. 

Wilkes ra Jeicet 5.97 Rae: 184 ,614.65 3-29-22 | Hyde & Baxter. 

Wilkes) seis ce 4.97 TS: 85 ,966.21 8-30-22 | J. F. Mulligan Constr. Co.—Foster Constr. Co 
Yadkin. 10.12 Pee: 308 ,1238 .42 4-24-22 | Pittman Construction Co. 

NVONY acs ake oie 5.84 |Grav&RC]| 198 ,827 .02 7-24-22 | O’Brien Const. Co.—J. A. Kreis. 

Burke... ese cone 5.24 a, OF 189 ,412.41 1-13-22 | Southern Dray Co. 

Burke: sis: 4a 8.69 8. C. 13 ,459 .60 8-15-22 | M. A. Kollock. 

Cleveland........ 1.58 Pac. 60 ,192.33 10-31-22 | Davis-Wilcox Constr. Co. 

822\F 59, Cleveland........ 10.47 POC. 404 ,444.48 9-27-22 | Elhott & Sons—J. A. Kreis & Co. 
Henderson........ 5.2 Gravel 38 412.44 1—3-22 | 8. L. Davis Const. Co.—Asheville Const. Co. 
McDowell........ 10.06 Gravel 204 ,680.74 9-22-21 | Asheville Const. Co.—W. T. Taylor Const. Co. 
McDowell........ 4.00 Graded 98 ,443.90 10-19-22 | C. W. Lacy—Oliver & Costello Bros. 
IMicDowelltaeeree |e nae Bridge 18,597.04 11-21-22 | R. M. Thurmond & Co. 

Mitchell.% :22% <=. 4.72 BAG: 174 ,398 .78 9-12-21 | Fiske-Carter Construction Co. 

Mitchell aipess .- 2) 6.88 | Bit Mac 2395 ,005.80 3-20-22 | Porter & Boyd—L. J. Chandler & Co. 

iVtatohiell. See eres |n. cc ioiseere Bridge 42, 367 .49 10-2~22 | R. M. Thurmond & Co. 

Mitchell a2). e 5.65 |W. B. Mac 152 ,908.42 4-21-22 | J. F. Mulligan—W. H. Anderson Const. Co. FA 
Palle: fic slat. Fee 6.0 Bit.-Mac. 180 , 393 .40 4—3-22 | Dunn & Woodall—Henry Construction Co. 

876 Ruthertord. =... 4.8 PAC. 146 , 264.80 10-30-22 | Fiske-Carter Construction Co. 

820 RWtherord sackets ont. |e aeererae Bridge 24 679 .43 4—4-22 | Austin Bros. Bridge Co. 

882 Rutherford....... 15.80 ESS: 89 ,010.46 9-20-22 | C. R. Willard & Sons. 

888 SVIANGCY {c.2.eyoe ve 15:22 |W: B. Mac 230 ,499 .94 10-10-22 | The Luck Co. 

901{F43 Buncomben tna... 7.52 PSG: 340 ,150.10 11—6-22 | R. C. Stephens—A. J. Wardrep 

03 Buncombe........| 2.58 A.C. 100 ,399. 47 4-10-22 | Asheville Paving Co.—R. C. Stevens. 

904 Buncombe........ 1.60 A.C. 81 079.35 3-13-22 | Asheville Paving Co.—R. C. Stevens. 

910 Cherokee....... 7.56 Gravel 76 ,743 .59 5-24-21 | Ross Bros—W. T. Moore Cone. Prod. Co. 

911 Cherokee......... 10.33 Gravel 84 ,475.38 10-25-21 | H. A. Wells—Southern Dray Co. 

913 Cherokee. 3. -2.<. 10.33 |W. B. Mac 95 554.80 8—8-22 | Mills, Williams Construction Company. 

$20 CTay > oa) wie te 4.8 Gravel 54 875.81 1—%22 | E. rom ’Wilson & Co.—W. T. Moore Cone. Prod. 

921 Clays) csbiies, 12.37 Gravel 123 ,929.52 10-24-21 me: i aes Const. Co.—W. T. Moore Cone. 

rod.Co, 

930 (spain), 2. ee 12.90 Gravel 130 ,522 .00 10-15-21 | Lee J. Smith Const. Co.—C. M. Dicus. 

940 Haywood.....'<. sme 7.138 |W. B. Mac 126 ,082.00 4-14-22 | Alexander & Patton—H. A. Brown & Co. 

950 JacksOm ss i ha%4. sf 7.56 Gravel 145 ,313 .30 6-13-21 | Wright & Nave—O’Brien Const. Co. 

951 JACKHON haces ceo 11.85 |W. B. Mac 249:,546 .00 8-17-22 Bes Wright & Sons—W. T. Moore Cone. Prod. 

O. 

952A |. Jackson. ore. aves s 10.22 Graded 164 ,126.60 8-17-22 | Brooks-Calloway Company. 

954 Jackson teen. 1.68 Poe: 90 871.77 7—1-22 | Mills, Williams Construction Company. 

960 Macon sicvee. as 4.97 5. G. 69 ,100.57 6—6-21 | J. T. Plott—J. E. Lane & Co. 

961 Macons.2: a0. aree 4.77 T.S. 58 ,340.59 12—5-21 | J. T. Plott—J. E. Lane & Co. 

962 Macon: dnveieie: 13.58 |W. B. Mac 171 ,310.04 4-24-22 | O’Brien Const. Co.—Griffin Const. Co. 

963 Maconiss.0i i093 8.68 Grade 124 ,354.01 11-10-22 | Costello Bros.—Brooks-Calloway Co. 

970 Madison-Yancey..| 13.80 |W. B. Mac 267 ,378.26 11-11-21 | R. H. Wright & Sons—O’Brien Const. Co. 

980 Macon-Swain..... 17.84 |W. B. Mac 550 Lio ieee. 2 ee Costello Bros.—Condon & Condon. 

990 Transylvania..... 8.87 |W. B. Mac 151 238.89 6—5-22 | Sam L. Davis Const. Co.—R. C, Stevens. 





*Built by county age 


Projects Completed 











No. COUNTY LENGTH TYPE APPROXIMATE COST | COMPLETED CONTRACTOR 
139 alia ee eee ae Bridge $ 18 ,486.66 &§-25-22 | Chandler & Ragland—Porter & Peck. 
140 Falifax: 2. te eye eee ae Bridge 10 542.60 5—5-22 | Von Glahn & Talbott. 
186 Pati, oo diosetert be 9.75 1 ee CH 260,816.60 8—5-22 | Cheatwood & Driscoll. 
209 Cravetiz i kaqenl: 2.65.1 PL & BR. C. 108 ,609 .34 2-15-22 | Eagle Engineering Co. 
227 Greene: nce an. 6.81 Woon 238.113 .70 1-25-23 | West Construction Co.—Union Pavitt Co. 
255 Lenoir. ts cera 0.82 A. C. 33 ,957 .00 8-18-22 | West Construction Co. 


281 IW di7ING sais. eae ae ee Bridge 22, "484.88 1-15-23 | P. R. Ashby. 
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STATUS OF STATE WORK IN NORTH CAROLINA---Continued 


Projects c ompleted (Continued) 























NO COUNTY LENGTH 
388 IRODESOM Me a yeuene 3.35 
409 IDuritanincewese os ees 
410 Durham see 203 
427 Granville?) 2 21)" Sri2 
436 Efarmettane: face 21.91 
445 HBS ata ies Pee 5.91 
446 SW at ING neds a Moke 5.90 
453 PSN GOL coer ane cn eee: Re 
454 CJTAM RE we chi to 4.28 
455 Oranges.) see 4.19 
482 Wis kere m ont ace eee 6.64 
483 Winker ns. cares 0.54 
500 Alamance. . 5.22 
505 Alamance........ 0.42 
524 IDE AlReH. Soon 46 a olh los) 
525A | Davidson... ..... 20 
526 me pe See 3. a, SRO 
538 Guilford. . SONS, 
539 Ginltordesesee es 0.64 
540 GuiltGrd sae eee ee eee 
567 NOOTES: ee aes 2.96 
630A | Gaston 3.02 
633 Gaston SEO2 
634 (GaStoninectotye tue ieee os 
638 Iredellteaee tee a 7.88 
655 Mecklenburg..... OU 
656 Mecklenburg... .. 10.4 
657 Mecklenburg..... 1.38 
692 Winton. ee ee 2.28 
695 Union Ae 
710 INSDG yar coe oles 3.14 
719 Galcdwell Ree teat ens e 
22 Caldwell. ertee e200 
725 Caldiwelleer anaes eO0 
wow Stp kesh een ee 7.25 
760 ey 6.9 
764 UNS Se 5 Pil bets} 
801 AVOLNO tic. oe od .99 
823 Clevelancde = ase4e- 1.90 
844 MeDowell:......- 2.04. 
845 McDowell........ 7.19 
Sova VutCheliawe en mkoae. eee n 
866 Policakcam ree it sas 6.00 
877 Rvtherford....... 9.87 
878 Rutherford....... 6.39 
879 TR WUNHAKEVEN GIRO loner pae lees bas ergeae yee > 
942 Haywood..,)..)....1 0.57 

NO COUNTY LENGTH 
107 erties see ite 
138-B Northampton-Hal- 

PLD apyee cer elee -. 6 ee i rane 
147. HdiertlOrd.y pase es bieoe 
155B | Martin.. rated esl O)2: 
163 INashie sos. sake: 14596 
275 Daoist Aen tee eee 
DOT ale Wil SOT ots, «aes seperate oe teers 
380 Pender. eee 8.98 
391A | Robeson Oi 
429 Granvilles .. 2.4725) 6.94 
590 Rockingham...... 2.10 
615 ee, eed 3.88 
671 Rowan. Uaak 
696 Winvonees et. ss 6.05 
743 Horsythe,, 3.2 vidas. 1d 
785 Wal ke@gt mings acco FA BA 
815 Burke-Cleve-Lin.. .| 11.63 
953 Jackson :...2h os V4 a7) 
991 Transylvania..... Wao 








TYPE 


Recon. 


Bridge 
Gravel 











$ 


137,000. 

6,140. 
83,921. 
159,097. 
144 318. 
18 ,692. 
197 ,188. 
33 ,706. 
192 ,006. 
46 ,415. 
191 ,6€9. 
19 ,989. 
32 ,732. 


15 ,346. 
10,835. 
17,978. 
130,826. 
7,039. 
21,639. 
15,000. 
7,600. 
91,020. 
57,247. 
4,500. 
244,509. 
62,028. 
200,000. 
20,000. 
65 ,366. 
130,655. 
142,687. 
5 843. 
12 ,000. 
28,015. 
31,746. 
24 ,387 . 
50,588. 
22,350. 
81 ,234. 
57 ,048. 
122177, 


7,454. 
180 ,393. 
65 ,563. 
50,913. 
5,737. 
46 


5 294 


APPROXIMATE COST 


38 











COMPLETED 





9- 28-22 
8—7 -22 
9-28-22 
1—_4-27 
1-15-23 
1-15-23 
5-24-22 
1—9-23 
3-6-22 
9-28-22 
9-23-22 
§-7-22 
1-17-22 


6-23-22 
1-20-22 
6-27-21 
10-25-22 
2-21-28 
1-19-23 
1-23-22 
9-18-22 
7- -22 
10—5 -22 


10-30-22 
10-30- 22 
12-28-21 
9-14-22 
8-17-22 
6-26-22 
1-18-22 
2-24-23 
10-4-21 
11-5-22 
2—3 -23 
10-26-22 
8-15-22 
12-13-21 
12-22-22 


&-22-22 
11-21-22 
8—7-22 
10-27-22 
6-21-22 
2—1-22 





CONTRACTOR 
C. W. Lacy—Roanoke Bridge & Iron Co. 
J. P. Dicus. 
C. D. Riggsbee. 
R. G. Lassiter & Co. 


C. G. Kershaw Const. Co.—Hobbs & Kitchen. 

C. B. Hester. 

Atlantic Bitulithic Co—O. A. Mann & Co. 

Geo. W. Kane. 

Eliott, Sholes & Teer. 

dle 18 Mulligan Const. Co.—P. R. Ashby. 

R. M. Hudson Company. 

C. D. Riggsbee. 

W. W. Tuck & Son—A. M. Hazell, Connerate— 
Quist Construction Co. 

Hedrick Construction Co. 

Town of Lexington. 

Town of Lexington. 

Hagedorn Constr. Co.—Heileg & Sherrill. 

J. L. Brinkley. 

Robt. G. Lassiter & Co. 

J, be Plath 

C. E. Teague. 

W. F. McCanless. 

Gaston County—P. M. Dietz. 

State Forces. 

Thompson-Caldwell Co. 

Speed-Parker Co., Inc.—Luten Bridge Co. 

State Forces. 

State Forces. 

Redmon Construction Co. 

Redmon Construction Co. 

Pittman Construction Co. 

Cottrell & Howard. 

County Forces. 

County Commissioners. 

W. E. Graham. 

W. E. Graham. 

Leaksville Lumber Co. 

Geer & Wilson. 

Southern Paving Co.—Z. B. Weathers & Son. 

Bolton Construction Co. 

J. W. Stapp Constr. Co—Praytor, Howton & 
Wood. 

Luten Bridge Co. 

Southern Paving Co.—Henry Constr. Co. 

Geer & Wilson. 

Michaux Const. Co.—Geer & Wilson. 

Austin Bros. Bridge Co 

O’Brien Construction Co. 


PROJECTS UNDER CONTRACT 


TYPE 


Bridges 


APPROXIMATE COST 


$ 











CONTRACTOR 





50,127. 


347.188, 
73,580. 
493,900. 
409,592. 

8,063. 
11,809. 
162 ,212. 
da 8ao: 
239,021. 
66 ,092. 
98,741. 
310,714. 
170 ,843. 
376,441. 
78 ,703. 
120,407. 
118 ,186. 
206,912. 


00 





Atlantic Bridge Co.—Roadway not let. 


Pensacola Shipbuilding Co. 

Nelo Teer—Atlantic Bridge Co. 

W. T. Hadlow. 

Public Service Production Co. 

Rhyne & Kitchen—Roadway not let. 
Jno. M. oe. & Co. Saeed not let. 


C. W. Lac 


R. G. Tce & Co. 

R. B. Sandidge. 

Geo. R. Martin. 
Thompson-Caldwell Co. 
Thompson, Caldwell Co.—Atlantic Bridge Co. 
Redmon Construction Co 
Atlantic Bitulithie Co. 

D. J. Brookshire & Co. 

Geer & Wilson—J. L. Von Glahn. 
C. C. McCabe. 

‘Gibson Construction Co. 
















































































16 Nortu Carouina Highway BULLETIN 
Projects Under Construction 

No COUNTY LENGTH TYPE APPROXIMATE COST BEGUN CONTRACTOR 

15) Giriliord ssa e 4.205 | Bit Mac | $ 5 ,441.75 9-1-17 | County Commissioners. 

61 New Hanover..... 2.186 i2RXCy. 234 ,841.39 7-12-20 | C. W. Lacy 

69 Transylvania. ..... 9.348 |W. B. Mac 231 ,409.04 3-25-20 | Allport & Alexander Construction Co. 

G4A4 |" Mitchell. 32 ae. 5.04 |W. B. Mac 190 875.138 §-22-20 | Gibson Construction Co. 

125A | Alleghany........ 4.99 Bit Mac 153 ,899.13 11-22-21 | W. E. Graham 

127% Wilson - caret hee Grading 30,827.50 1-16-22 | County Commissioners. 

Summary 
WORK UNDER CONTRACT 
STATE FEDERAL AID 
Type : ‘ 
Miles Cost Miles Cost 

Pais. Pah oe eR et a no 45 .82 15 28¢, 310° 38a eee : 
W: B. Mac 8.98 162,212.60 
iA Gs 28.37 956 , 739.61 
Graded 20.03 325,098.75 
TS? 28,99 193 , 784.87 
Bridges 5. Sater orae 417,188.44 

Total Pe hater MR net A as 133.20 | $ 35589: O66)5 08.1. cls de ee eeepc mate een ene eae. bee 

WORK UNDER CONSTRUCTION 
1 2 © ee ey LMR orld ae MR Mer cco es ie cs carro Oe 278.92 | $ 9,829, 980.54 2.19 | -$ 234,841.39 
lk Get Be eae ttre tear Ss AIT Aes oar wt tea i oko TAO: 2439), 984260"). Bera recteuee| Cie ae ONE 
MC as es Se a, ee 265.04 8, 152,820.12 
Se le 10.84 127, 948.80 | ty 2a) eee teal ns, Vie a Opie tere S| 
Bit Mac 88.78 1,749 , 983.43 9.19 159,340.88 
W. B. Mac en eek a ee oe ee Misty 2,170,409 .02 14.39 421,784.17 
Brick. ed wel ee ee La eee 9.50 217.405. 72. ek ee ais. Se 
4 eae > TR A aE nee es eo se cpt Sis iin 390.99 2 ,698 ,331.09 
sae Ce mM ins hy ee 152.42 1,078, 883.76 
Gravel 129.91 136035292700 ete 5 ee Shed |S ne kere See, ED acc oe 
Graded 165.64 1,056 , 298.78 71.63 30,827.50 
Recon 2 eae. MRR St a ne ee a ee 2iod 1$45000), Ole] Serene cesneerel one rag caters 
Cord <a ee B.D ek re CC ee 2.4 55,818.01 
Bridge Des PO een ects Poo hte os 896, 458.58 
Total A ee aE Oh SO ee 4, Bt ign epee 1,714.82 | $ 82 ,300, 518.83 33.40 $ 846 , 793.94 
WORK COMPLETED ; 

He Oa ie 19.34 | $ 774,440.72 26.56 | & 889 , 940.67 
1 Fs Oat WEG 552, STG. QF Cy nee iss Serge eee Se eS 
J Cs ee 46 .00 1,408 825.05 42.29 | 1,521, 368.25 
te a a Mies 1.86 65,799.33 22.91 763 , 048 .82 
Bit. Mac . 16.40 380,393.40 30.62 798 , 895.02 
W. B. Mac 99 22,350.24 14.00 303 ,505.78 
Athenry eee 41.08 222 ,421.47 509.18 5 228,132.54 

Serer se ee SS ere 83.90 785,198.22 
Gravel. . 36.56 338 , 844.67 42.56 488 ,699.18 
Graded. He22 32,732.20 21.60 221,598.67 
Recon.. Sere. SS ABM twa en. cte caiict Oe chp Oe 8.38 D1, S00 00 Erie arene lia sane yn et ones teas checkh te 
Bridges ..)<. Mitesh Bona atsneh Cee ote eee eee BO TR ees 651,051.10 

Total .é26. cise eee See ee eee 193.40 1 $ 3, 960,368.73 793.62 | $ 11,651, 438.25 

Total Roadway...........-.2,867.94. Total Cost........ ..$52,096 825.85. 

LEGEND 


A. C.—*Asphaltie Concrete. S. A.—*Sheet Asphalt. Bit. Mac.—*Bitu- 
T.S.—fTop Soil. S.C.—jSand Clay. Gravel—{Gravel. Graded 


P. C.—*Plain Concrete. R.C.—*Reinforced Concrete. 
minous Macadam. W. B. Mac.—*Water Bound Macadam. 
—t+Graded. Recon.—t{Reconstruction. Cord.—j{Corduroy.. 


* Hard Surface. f “G” Type. 
Corrected to March 1, 1923. 
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-of the gravel previously placed. 
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Gravel Road Construction in 7th District 


R. W. Parks, Construction Engineer 

C HERE is under construction, by State Forces, 

about seventy miles of gravel roads in the Seventh 
District. Some of this work was begun in the fall of 
1921, and about forty miles have been completed. The 
material for this surfacing has been secured from all 
possible sources, river beds, creeks, branches and gravel 
banks. It has required a great deal of manipulation 
to get a satisfactory surface, as much of the material 
used would have been rejected under the specifications 
for a gravel surface in its natural state. Most of the 
gravel contained an excess of large material. It was 
necessary to utilize this large material in some way as 
it would have been impossible to secure: enough finer 
material to meet our needs. 

The following method was tried out and found very 
satisfactory : 

No attempt was made to grade the gravel’ while 
being loaded, everything from sand to 6 or 8 in. gravel 
being loaded as found in the bed. This material was 
not. dumped directly on the subgrade, but on the edge 
This was then raked 
and shoveled forward in such manner as to place the 
large stone on the bottom and the finer material on top. 
This surfacing was then machined frequently, until it 
had compacted and the loose stone brought to the sur- 
face by each machining was raked to the ditch-line. 
Then a small portable crusher, driven by a 14 h. p. 
gasoline engine was pulled along the center of the road 
and this large material along the ditch-line was run 
through the crusher and allowed to drop directly on 


the road-bed where it was spread smoothly and evenly - 


over the surface. This crushed material runs from 
2 in. down and it has been found that it compacts and 
bonds in the surface under traffic very satisfactorily. 

By the use of this crusher much material has been 
utilized that would have been wasted. In fact, it was 
absolutely necessary to utilize it in some way as there 
was not enough material of suitable quality available. 
The point I wish to emphasize is the satisfactory work 
done by these small crushers. It proved to be much 
more economical than trying to crush the gravel in a 
large crusher before placing it on the road. 

f think the addition of one of these portable crushers 


to the Maintenance outfit on a gravel road would be a 


good investment, because after each machining and 
dragging there is some loose stone that has to be removed. 
This could be piled along the edge of the road instead 
of being thrown away, as at present, and when a suffi- 
cient amount had been accumulated it could be crushed 
and put back on the road. Also, when a gravel surface 
becomes so rough as to make it necessary to searify it, 
a big percentage of the large material is brought to 
the surface and wasted. This material could be utilized 
and there is no question but that it makes a splendid 
wearing surface. It also makes a better surface for sur- 


‘face treatment, if such is desired. 


THIS SOUTHERN CONTRACTOR HAS FOUR “8-IN-1” MACHINES 






C. W. Lacy, Wilmington, N. C., 
' contractor, who operated three 
P & H 206 Machines—one 
shovel and two as draglines— 
has added a fourth P & H to 
his equipment—a 210 Dragline. 


In response to an inquiry 
from a Georgia contractor, he 
wrote: ‘‘Replying to your letter, 
21st inst., asking if I have a 
P & H 210 Machine for sale, will 
say that I have not. I am now 
operating three 206 Machines, 
two as draglines and one as 
shovel and do not care to sell 
either; on the other hand, I 
have a----- Steam Machine 
I would like to sell and replace 
with a P & H.” 


Note: Since the writing of 
this letter the fourth P & BA 
was purchased. 


“THE BEST ALL-AROUND MACHINERY HE EVER OWNED” 


A Houston, Texas, contractor also wrote to Mr. Lacy for his opinion 
of P & H Excavating Equipment. The telegram sent is evidence of the 
satisfaction and economy of the P & H. “Have three P & H 206 Ma- 
chines, two operating as draglines, one as shovel. Shovel now loading 
limestone rock for crusher plant and giving excellent results. I expect 
now to replace all my steam machines with this type shovel as I consider 
them the best all-around piece of machinery I ever owned.” 

The P & H quality of design and construction is responsible for such 
consistent performance—which in turn has resulted in such widespread use. 

Ask for Bulletin 57-X 


PAWLING & HARNISCHFEGER CO. 
3853 National Ave., Milwaukee, Wis. 


SALES AGENTS: 
Tractor & MACHINERY SALES COMPANY 
1631 Broad St., Richmond, Va. 
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OSGOOD 


Heavy Duty 


REVOLVING 
STEAM 
SHOVELS 








Save Time and Labor 








Osgood % yd. H. D. Breaking up Concrete Paving 


@. See an OSGOOD at work. Observe the speedy and snappy response to 


the operator. 


Then write for our Bulletins and find out why OSGOODS 


are famous for large output at low maintenance and operating cost. 


The OSGOOD COMPANY 


MARION, OHIO, U.S.A. 

















“What North Carolina is Doing”’ 


(Continued from page 10) 


like the way you say ‘‘ Virginia.’’ It sounds like a mother 
speaking to her child, or a man caressing his sweetheart, 
but look to your laurels, Virginia. Maryland on your 
North is building a good roads system. West Virginia 
on your West has a bond issue that is going to construct 
their roads, and North Carolina on the South of you is 
just as sure to have the best road system of any State in 
the Union as I stand here. I don’t want to make any 
comparisons. Comparisons are always odious, but you 
dig into the statisties yourselves and you will find that 
North Carolina in agriculture is progressing faster than 
your State. Our manufacturing plants have improved 
more than the manufacturing plants in your State. Our 


population is increasing faster than the population of 
Virginia. It is a matter of fact that the percentage of 
birth rate in North Carolina is the largest of any State 
in the Union, and I tell you that unless you wake up 
and pass your road legislation and get busy with your 
roads that the comparison in the next ten years with 
your neighbor States will not show complimentary to 
Virginia. 

I hope you will throw off the shackles of any political 
or other hindrance that is preventing you doing your 
duty toward your citizenship, and that we will soon have 
the pleasure of shaking hands at the meeting of a com- 
pleted State highway’ system at our State line. 





Reasonable Interpretation of State Highway Specifications 
(Continued from page 11) 


Concrete pipe will be tested for 1,000 lbs. by the three- 
point bearing method instead of 1,500 Ibs. 

The requirements per mix of concrete and curing are 
omitted but the pipe must pass the strength and absorp- 
tion tests. 

Every successful engineer. as well as any other pro- 
fessional or business man realizes that he must keep 
his work up to the best current practice; for this reason 
specifications should be studied and revised annually. 


Work and policies must be carefully watched through- 
out the construction period, and any desirable changes 
should then be included in the annual revision. 

The old saying that we should never abandon a policy 
or method simply because it is old or change to new 
methods simply because they are new, applies to con- 
struction and specifications. 

We must know why we do things in order to perform 
intelligently. 
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LITTLEFORD 


= TAR AND ASPHALT HEATERS = 


TOU 


TELE EEOCO EOC ETOUELOO COOOL OEC LEU ECLOOEL ECU LCCOELCCOLLCOEECCC CCUG CCCUELCCUCLELLCLCCCOLLE LCCC LOCOCO 


FOR ROAD AND STREET WORK 


@, No matter what kind of pavement is being laid 
Or maintained, there is an unfailing need for heated 
bitumen and when required the supply must be am- 
ple and continuous so that the job will progress uni- 
formly. Littleford Tar and Asphalt Heaters are 
giving many contractors this dependable service 
and they can do the same for you. 





G, Our new catalogue, just issued, contains many types of 
tar and asphalt heaters and other equipment for contractors 
on road and street work. Copy will be sent on request. 
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CINCINNATI, 


E. F. CRAVEN, “The Road Machinery Man.” 


State Distributor 
Greenssporo, Norru CARoLina 


OHIO. 














How MUCH ARE YOU PAYING OUT 
As the Cost of Loading Your Concrete Mixer ? 


The men who have made the long 
profit on this year’s road contracts 


choose Haiss Loaders because their 
cost per unit of work done is lower. 

















have not paid the price of hand shov- 
eling. They have cut the payroll and 
used machinery—a one-man Loader at 
the sand and stone stockpiles. The 
difference in cost has paid a big re- 
turn on their equipment investment—— 
in some cases paid for it free and 
clear. 


The men who are looking ahead 


can do for you. 
—no obligation. 


What Haiss Loaders have done for others, 
Ask us for comparative cost data 
You'll want Bulletin 521, too! 


They do more work because they alone 
have a combination of powerful dig- 
ging buckets, positive self-feeding pro- 
pellers, and a slow-speed crowding 
gear to keep the machine always dig- 
ging into the pile—all working simul- 
taneously. And the machine is built 
stronger, requires less maintenance 
and is good for a longer life. 


they 


The George Haiss Mfg. Company, Inc. 
Park Ave. and 143rd. St. 


ESTABLISHED 1892 
Rerresentatives throughout the world 


Millars’ Timber & Trading Co., 


B. itish Repi esentatives 


New York, N.Y. 


London 
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SLAUGHTER CULVERT COMPANY 


300-301 Masonic ‘TEMPLE 






RALEIGH 


SS 





Metal Culvert Concrete Culvert 














Washed and Screened 
Sand Gravel Crushed Stone 


Conforming to’ the specifications of the North Carolina 
State Highway Commission. 
Prompt shtpments by rail or water : 
Favorable freight rates to all North Carolina points. 
- « Quotations gladly furnished on request. 


THE ARUNDEL CORPORATION 


MAIN OFFICE: BRANCH OFFICE: 
Pier 2 Pratt St. BED 519 Board of Trade Bldg. 
Baltimore, Maryland | Norfolk, Virginia 
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-Tlacmac 


MAKES GOOD ROADS 


A scientifically prepared coal tar for the construction 
and maintenance of roads and streets. 








Your Inquiries are Solicited 


AMERICAN TAR PRODUCTS COMPANY 








easy GENERAL OFFICES: SSS 
Chicago, Ill. | 208 Soutu La SALLE STREET Milwaukee, Wis. 
St. Louis, Mo. Birmingham, Ala 
Youngstown, O. Cuicaco Rockton, I11. 


Steubenville, O. - Chalmette, La. 




















“Standard” Paving Asphalt 


has been successfully used on some of the most important highway projects in North 
Carolina. 


This asphalt is refined from the straight Mexican asphaltic base petroleum, its 
purity being over 99.8%. “STANDARD” PAVING ASPHALT meets all the tests 
of a paving cement for asphalt concrete or sheet asphalt pavement, its uniformity 
and ability to resist extremes of aoe making it especially suited for these 
types of construction. 


“STANDARD” PAVING ASPHALT has been used in practically every large 


city in the east. 


STANDARD OIL COMPANY 


(NEW JERSEY) 


Baltimore, Md. Charlotte, N. C. Newark, N. J. Richmond, Va. 


REFINERIES: Bayonne, N. J., Baltimore, Md., Charleston, S. C. 
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Nat Lock - Joint Cast-Iron Pipe 


The Pipe of Short Units, Long Service aud Low Costs 


The Pipe that locks effectively, that prevents Separation 
and assures alignment to perfection. 


The pipe which solves culvert renewal problems with least expense, greatest efficiency. The pipe 
that does not rot or disintegrate, the pipe that is mechanically correct and has proved itself the 


solution of the culvert problem. 


CONTRACTORS aud ENGINEERS, GET THIS: 


TWO MEN, without the use of any tools whatsoever, will unload, handle and install all sizes up to 
and including 36 inches in diameter. 


It is as cheap to handle and install as clay pipe WITH NO BREAKAGE LOSS. In shallow trench 


work the entire culvert can be built up, interlocked and rolled into place in one operation. 








AIM dg-R 1 CAN 
CASE LN GSC ©: 















Birmingham, - - Alabama 
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CRUSHED STONE 


for 
CONCRETE PAVEMENT 
for 


‘TOPEKA OR W ARRENITE SURFACING 


for 


CONCRETE BRIDGES 


On 


CONSTRUCTION WoRK 0f any KIND 


For Delivered Prices in Any Quantity 
Wire, Write or Phone 


ORINOCO SUPPLY CO. 


WINSTON-SALEM, N. CG. 


24 Nortu Caroutina Hicuway ButuetIn - 
















NINE SIXTY INCH 

| “ARMCO”? 

YEARS INGOT IRON 
CULVERT 


OF 


INSTALLED IN 
1913 


¢ 


|The Superintendent 
of the Mills Making 
Orginal Purchase 
Now Writes: 


UNINTER. 
RUPTED 
SERVICE 


(Copy of original letter) 





Greensboro, N.C. 
The Dixie Culvert & Metalscompany ,; JIULY4 O5e eee 
Atianta, Georgia. 
Gentlemen: 

We can inform you that the long lines 
of 48" and 60". Armco Corrugated Culvert bought 
from you ‘in 1918 and installed through our village 
Lots here have’ just been, inspected- and oundGeit 
excellentecondit one 

We-consider these Culvertoron— 
hundred per cent satisfactory... 24sr2ecu., owen 
today ordering additional 48" Armco culvert £rom 
you to supplement the 60" lines. 

YOuUrs “very wEulys 
REVOLUTION COTTON MILLS, 
(Signed) George P. Stone, 
GPS: AFR Superintendsnt. 








THE DIXIE CULVERT & METAL COMPANY 


ATLANTA, GEORGIA 





ingot fron) = JACKSONVILLE, Fa. Lirrte Rock Ark. ingot fron 
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: i One or THE Nortu Caroiina State Highway Department’s No. 12 Roap Kine cuTTInG DOWN A ROUGH DITCH BANK 
é | N h C; | 


Hie Graders have proved their superiority and their ability to build 

the most miles of Good Roads per dollar or per day. There’s only one 
WW) reason—the Adjustable Leaning wheels are an exclusive feature on Adams 
Graders by means of which the weight of Adams Graders is leaned toward 
and balanced against the load. This overcomes side-draft and skidding, in- 
creases capacity and lessens the draft. This feature also enables Adams 
Graders to do difficult ditch and bank work, not successfully accomplished 
with other graders. 

Every Adams Grader is guaranteed to prove these claims. Write today 
for catalog and let us show you how Adams Graders will reduce your grading 


costs. 











a = 


SO DOES THE ADAMS 
| ADJUSTABLE LEAW/NG WHEEL GRADER 











Write Our Local Distributor 


Apams GRaDERs are | het Cy BENJAMIN 


built in 614 ft. to 12 


poy blade tepeths. 733 West Harcetr STREET RALEIGH, NORTH CAROLINA 


There is a size to 


ee J. D. ADAMS & COMPANY 


Home OFFICE AND FAcTorRyY: INDIANAPOLIS, INDIANA 


AMS ADJUSTABLE — 
NGW ERS 
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LEHIGH--THE NATIONAL CEMEN® 
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NE of the most important elements 

in uniform engineering work is 

uniform raw material. This can some- 

times be obtained only at great incon- 
venience and expense. 


In concrete work, however, Lehigh makes 
possible this desired uniformity with- 
out the delays so frequently incident to 
this end. 





Coupling nation-wide distribution with 
a square deal policy, Lehigh occupies a 
unique position in the industry and ren- 
ders to engineer and contractor a definite 
assurance both of product and of service. 


16 MILLS FROM COAST TO COAST 


LEHIGH PORTLAND CEMENT COMPANY 


CHICAGO, ILL. ALLENTOWN, PA. SPOKANE, WASH. 


NEW YORK CITY ' BOSTON, MASS: PHILADELPHIA. PA. 
BUFFALO, N. Y. OMAHA, NEB. KANSAS CITY, MO. 
MASON CITY, IOWA RICHMOND, VA. NEW CASTLE, PA. 














ANNUAL CAPACITY 16 MILLION BARRELS 












THE DRIVING WHEELS 
of the most powerful locomo- 
tives have forged steel rims. 


The Truck Rollers of a track 
type tractor support the 
weight of the tractor and the 
flanges of rollers must with- 
stand severe jars and side 
strains of side hill work and 
rough going. 


On Best Tractors the flanged 
rims of truck rollers are drop 
forgings—nothing less—forged 
into shape under heavy steam 
hammers, from heated steel of 
special analysis. After being 
forged the rims are annealed, 
bored and reamed, then turned 
true on the outside tread. 
They are next shrunk on ac- 
curately machined hubs—be- 


TRUCK ROL 
that LAST’ 





LERS 


ing hardened at the same time 
—hardened to resist battering 
blows just as are the heads of 
first-class forged hammers or 
sledges. 


The roilers, complete, are 
mounted on anti-friction bear- 
ings to insure easy running, 
bearings with seals to retain 
lubricant and to prevent en- 
trance of sand and ruinous grit. 


The truck rollers of Best Trac- 
tors run over tracks which are 
true and straight. Tracks are 
made from drop forged hard- 
ened links which have been 
accurately machined top and 
bottom and large hardened 
spools and pins at each joint 
contribute to the long life 
which may be expected from 
the tracks on Best Tractors. 


E. F. CRAVEN, eee 


““ The Road Machinery Man” 
GREENSBORO, N. C. 


Truck Roller 





Track Link 
Assembly 


@) 


Track Spool 





Track Pin 


Cc) 


Heavy Cotter 
for Track Pin 








“When Greek 
meets Greek.” 
Both the sledge 
and the flanged 
roller rims are 
hardened drop 
forged steel. 
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BEST TRACTORS 


[X twenty years Portland cement has 
advanced from comparative insignificance to 
the leading position in the construction material 
field. ‘The ready adaptability of Portland cement 
to every kind of construction, from fence posts. 
on the farm to gigantic dams and highways of. 
endurance; the facility with which it can be 
handled; its durability which gives the highest 
degree of permanence, backed up by constant at- 
tention to perfection in manufacture and the most 
intelligent and comprehensive educative and ad- 
vertising work that has ever been given to any 
building material, all combine to account for the 
remarkable progress achieved by the Portland ce- 
ment industry. We take just pride in having 
always kept faith with the sound principles fol- 
lowed by this great industry. 


Every requirement for the manufacture of the 
high standard of quality laid down by the estab- 
lished scientific standard specifications is rigidly 
followed in making Clinchfield Portland cement. 
Service in the fullest meaning of the word 1s our 
watchword in dealing with our customers. 


Builded upon this firm foundation of quality and 
service the Clinchfield plant has steadily grown 
and expanded and its products have been used 
with constant satisfaction for all classes of con- 
struction work in the South. 


CLINCHFIELD PORTLAND CEMENT CORPORATION 
Office and Mills: Kingsport, Tennessee 








